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INTRODUCTION
In any society, people have specific needs and values that are influenced by their gender. These needs may be reflected in the physical form of the spaces they occupy, for example in the spaces' layout, furnishings, pavements and planting. Due to internationalization, research in the field of urban design including schoolyards' design is generally based on identifying standard human needs without considering properly the gender differences, which is a cultural variable.
Contemporary research and design works regarding schoolyards in general, and in the Middle East in particular, lack concentration on students' needs according to their gender. Although several studies have been conducted concerning schoolyards design and students' needs (educational, recreational and social), these studies have only focused on how students' standard needs influence the physical form of schoolyards. They did not take into consideration the role of the students' gender in influencing their needs, which differs from one cultural context to another. Thus, the existing theories concerning this topic seem inadequate for the purposes of this study, which is concerned with the relationship between the physical form of schoolyards and students' needs according to gender. In other words, in investigating the relationship between students' needs and the physical form of schoolyards, students' gender requires specific consideration.
During the twentieth century, the political and economic institutions of Palestinian cities, as in the rest of countries of the Middle East, underwent major transformations. Due to the impact of internationalization, there is a growing lack of awareness of cultural needs in urban design. In the West, industrialization and intellectual change led to gradual changes in urban design strategies and ways of using urban open spaces. In the Middle East on the other hand, these changes occurred later, particularly because of colonization after WWI. The emergent dominant powers, particularly Britain and France, demolished the existing structures of the defeated Ottoman ruling system. Systemic shifts involved all aspects of society: law, administration, education, and commerce. Even Western lifestyle and products started to be adopted by local societies (Al-Bishawi, 2008) . Because of these changes, local architecture and urban design in Palestine experienced a big shift in two interrelated areas:
• Changes in the socio-cultural aspects of the societies, where new educational opportunities were offered, particularly to females who became a major user group of urban open spaces (Ahmed, 1992 ).
• Changes in planning practices, the decentralized planning process controlled by residents, which was governed by their needs and values, was transformed into a centralized process controlled by the municipalities and ministries according to functional needs, especially vehicle access.
The schoolyards are significant spaces where the impact of these changes is identified. The females became a major user group of schoolyards, which influenced the type and the manner of activities in schoolyards. In addition, the curriculum has been changed and new subjects were incorporated in the educational process, which influenced the use of schoolyards. Moreover, the schoolyards that were limited to pedestrians became accessible by cars.
The study is composed of three main parts. The first part includes an introduction that explains briefly the educational system and the design of schoolyards in Palestine. The second part consists of a literature review concerning the human needs and gender issues in urban design focusing on the students' needs and gender differences in relation to schoolyards design and finally the third part includes the survey results and analysis of the schoolyards design in relation to needs and gender in Palestine.
Educational System in Palestine
Schools in Palestine, as in the rest of the Middle Eastern World, are categorized into three types based on gender: boys' schools, girls' schools, and educated (mixed) schools (Nicolai, 2007 ; the Palestinian Ministry of Education and Higher Education, 2000; Mustafa and Bisharat, 2008) . In boys' schools, all the pupils and teachers are males, while in girls' schools, all pupils and teachers are females, and in the educated schools, the majority of pupils and staff, including the director, are males. In general, there are 2430 schools in Palestine. The girls' schools consist 837, while boys' schools consist 878, and the educated schools consist 288, which are either private schools or governmental schools. According to supervision and responsibility, the schools are distributed into 1833 schools supervised by the Palestinian government, 309 schools supervised by UNRWA and 288 schools supervised by private sectors (Affouneh, 2010) . Generally, schools offer educations from grade 1 to 12 before joining the higher education at the universities.
In cities, males and females' schools offer education from grade 1 to 12, while in villages males' and females' schools usually offer educations from Grade 1 to 10 and educated schools offer education for grades 11 and 12. This is because many students, both males and females, leave schools early either for work or for marriage. This decreases the number of students who reach Grade 11 and 12, which does not allow the Ministry of Education and Higher Education (MOEHE) to establish separate males and females' schools.
The Palestinian educational system includes compulsory basic education that covers grades 1 to 10, and divided into the preparation stage (grades 1 to 4) and the empowerment stage (grades 5 to 10). Secondary education (general secondary education and a few vocational secondary schools) that covers grades 11 and 12. UNRWA schools offer grades 1 to 10 only and do not provide secondary education. Therefore, UNRWA students continue their secondary education in the governmental schools.
Regarding the Palestinian curriculum, boys and girls schools have almost the same curriculum. Only few differences exist formally in elective courses and informally in physical education courses. For example, in the elective courses and due to the formal instructions imposed by the MOEHE, girls' schools focus on economy and housekeeping courses. While
Schoolyards' Design in Palestine
In Palestine, the MOEHE is responsible for designing the governmental schools according to standards and regulations mentioned in the manual for designing schools in Palestine (The Palestinian Ministry of Education and Higher Education, 2000) . The focus is on the design of indoor spaces as classrooms and labs rather than outdoor spaces or schoolyards. However, nothing is mentioned about the physical form of schoolyards in the schools' design regulations. In general, the remaining area after determining the required area for classrooms and other indoor spaces is left for the schoolyards and later on the principals of the schools will be responsible for the design and the development of their schoolyards. In other situations, the construction of governmental schools is donated by independent organizations (donors), who may influence the design of schools and their yards 2 .
Governmental schools are mostly located inside residential neighbourhoods to enable the majority of students, who are mainly from the middle and low classes, to reach their schools on foot. The typical structure of the governmental schools has a rectangular, or L-shape, and multi-floors with a main corridor that serves for the access of classrooms. The school building is located in the middle or the rear of the yard, depending on the shape of the location, and surrounded by a wall. The design of schoolyards is very basic and poor, and elements or components in these yards are different from one to another. For example, some of the schoolyards have plants and green areas while others do not. Even the type of plants differs from one school to another. As well, some of the schoolyards have seats and football or basketball playgrounds or volleyball; meanwhile others do not (Figure 1 ). 
INDIVIDUALS' NEEDS AND GENDER ISSUES IN URBAN DESIGN
Gender is the "division of people into two categories, "men" and "women". Through interaction with caretakers, socialization in childhood, peer pressure in adolescence, and gendered work and family roles, women and men are socially constructed to be different in behavior, attitudes, and emotions. The gendered social order is based on and maintains these differences" (Borgatta and Montgomery, 2000, p.1057) . Gender influences human needs and behavior in the built environment. Several studies conducted in this field showed that females have specific needs in urban spaces, which are different from males' needs and from one cultural context to another. The needs for safety, security, play areas for children and comfort are found to be important needs to be considered in designing outdoor spaces for women's use (Polk, 2003; Franck and Paxon, 1989; Mozingo, 1989; Bunston and Breton, 1992; Greed, 2005) . Women use green spaces and parks for active sporting purposes (jogging and walking) more often than men do (KGST, 2004) . Women generally spend more time in neighbourhood squares and parks than men (Tessin, 2005) . This attributed to their child-minding role, desire for social contacts, pronounced interest in nature and greater health consciousness (Klaphake et al., 2005) . Women and girls appreciate places with a high level of sensuous and atmospheric quality, including a great variety of vegetation, a choice of sunny and shady areas, and attractive park furniture (Paravicini et al., 2002) . There are still considerable differences between males and females in practicing outdoor sports where boys prefer competitive games, and girls prefer movement games in small groups or pairs (Gender kompetenz zentrum, 2007) . In addition, football play is still the majority practicing outdoor sport by males (Zinnecker et al., 2002) .
Moreover, individuals' behaviour, perception of and attitudes towards their built environment are depending on their gender. Moore (1983) shows that different people interpret their physical environment differently, depending on their lifestyle, gender, age, and ethnicity. For example, the study has shown that men's image of the city is more composite whereas women's image is more detailed and they define a larger territory of their home area than men do. Women's specific need for privacy, particularly in their relations with the stranger males, in Arab-Muslim cities influenced women's behaviour and the physical form of outdoor spaces in traditional and modern Arab-Muslim cities. The height of the adjacent buildings and the placement of windows and doors; the rules governed timing for instance with regard to use of public baths; the transitional spaces; the device of screening; and the layout of houses, created the reality that women could use their own spaces without being violated by stranger males (Al-Bishawi, 2008; Kenzari and Elsheshtawy, 2003; Bianca, 2000; Ottoman, 1988; Abue-Lughod, 1987; Akber, 1986; Hakim, 1986) .
Therefore, planners and architects should not treat females in the same way as males. Thus, the women's needs should be considered and reflected in the physical environment, including schoolyards, in accordance with cultural traits.
GENDER DIFFERENCES IN STUDENS' NEEDS AND SCHOOLYARDS' DESIGN
Schoolyard is defined as "space outside the building or the school's external environment. A school's buildings and grounds are also part of the surrounding community and each has an impact on the other. An unimproved or degraded schoolyard sends a negative message • Recreation and physical education.
• Social development.
• Academic learning.
Outdoor learning should be linked to academic content: particularly a mix of outdoor instruction and indoor teaching leads to improved achievements. Several researches emphasized the importance of integrating outdoor learning into teaching through using the outdoors as both venue and content. For example, the schoolyard can provide avenue for activity (as in the case of going outside to read a story) or serve as the essential element of an activity (as in the case of going outside to find examples of geometric shapes in nature). Therefore, schoolyards must include spaces that could be used for breathing life into the concept learned in the classroom (Broda, 2011; Boston Schoolyard Initiative, 2011; Waite, 2011; Wagner & Gordon, 2010; Meyer, 2010; Bristol, 2008) . In addition to academic learning, schoolyards should provide opportunities for the physical challenges, exercise, sports and unsupervised play, which allow for healthy development and connection with natural environment. Accordingly, schoolyards should be safe places where children practice social skills and explore the natural world (Danks, 2010) . Providing porticos, plazas, courtyards, amphitheatres, pathways, creative water and turf play environment, outdoor learning spaces, and outdoor dining in schoolyards enhance the social and educational experience in these yards. The layout of the pathways and the landscape of the playground should show the distinct areas for the different age groups. The areas should be separated at least with a buffer zone, which could be an area of shrubs or benches (French et al., 2011) . In planning and designing schoolyards, several factors should be considered such as environmental, health, and safety. The schoolyards should not be located near noise or pollution sources. The location of schoolyards should allow for safe arrival and departure of students from the school facility. The location should be safe from danger such as wells, unprotected edges, drop-offs and cliffs. The schoolyards should also include openings to storm sewer system (New Jersey Institute of Technology, 2007) . Involvement of students, teachers, administrators and parents in the schoolyards planning process can help in providing sustainable and usable schoolyards (Boston Schoolyard Initiative, 2011).
Despite various studies discussed gender issues in schoolyards, these studies focused on the role of schools in influencing gender relationship rather than the role of gender in influencing schoolyards' design. For example, Boyel & Robeson (2003) explored the social interactions related to gender that take place at Schoolyards. Their results showed the ways in which children reinforce their gender identities; the wide intra-gender variability in choice of activities especially for girls; and clear evidence of border work, that is, those interactions where boys and girls play together, while the way they play actually reinforces the gender divisions rather than diminishes them. Thorne (1993) 
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where activities are very stereotype and traditional gender roles are reproduced. She clarified how the organization and meaning of gender are influenced by age, race, ethnicity and social class. A study conducted by Diketmueller (2007) explored the factors that influence the gender play at schoolyards in Austria. She found that teachers and educators play a main role in the process of gendering schoolyards. Arnesen (2004) investigate how the space influences gender relations between youth. For example, institutions and educational establishments are resistant to changes of gender relations.
In the Middle Eastern literature, there are no specific studies concerning schoolyards' design and how it should be related to the students' gender. Most of the studies focus on the design of the school building (building form and standards for classrooms and furniture) rather than the schoolyards' design (Palestinian Ministry of Education and Higher Education, 2000; AlSoliman, 1996) . In addition, there are few studies which focused on the school contextual factors that explain students' violence: how students' reports of violence are influenced by individual factors (gender, age, perception of school climate and intervention) and school contextual factors (cultural affiliation, SES of students' families, school and class size, school climate, intervention) (Kassabri et al, 2009) . A study funded by the Aga Khan in 2012 focused on the learning environments of the Palestinian schools, the study found that the designs of the schoolyards is poor and there is a need to rethink schoolyards design considering that the school building and schoolyard is one entity and the design of schoolyard should be open-ended and changeable (Kotob, 2013) . This study did not tackle the gender differences and schoolyards' design issue.
Although the previous studies maintained that schoolyards' design should fulfil students' needs which are related to curriculum (educational needs) and other social and recreational needs, which are not related to curriculum (non-educational needs), there are issues that have not been dealt with. On the one hand, the scholars of these studies talk about students' standard needs. They do not consider students' needs in relation to gender in schoolyard designs. On the other hand, the scholars of these studies do not consider cultural behaviour properly and limit themselves to specific cultures, particularly to Western cultures. For example, most of these studies have been developed and tested in Western settings, and are influenced only by Western values, which are in turn dependent on culture and local context. Thus, these theories cannot be applied universally, and studying similar aspects of schoolyards in non-Western context may reveal different situations and require reconsidering design criteria and concepts. Therefore, further studies should be conducted to investigate how students' needs in relation to gender influence the physical form of schoolyards.
METHODOLOGICAL APPROACH
In order to analyse the physical form of schoolyards in relation to students' needs, a comprehensive approach that allows for investigating students' needs in relation to space's components: design, use and rules, is used. For example, if the design elements of the schoolyards or the rules, which govern the use of these yards, do not provide students' needs, students will try to achieve their needs through behaviour (the activity and the way of doing the activity) (Al-Bishawi & Ghadban, 2011) . According to this approach, students' needs consist of three main components, which are reflected in the physical form of schoolyards, as follows:
• Design components (physical components) that include the schoolyards where the students' activities occur; their boundaries, locations and elements.
• Use components (social components) that include students' activities in the schoolyards (curriculum and non-curriculum activities).
• Rules components (cultural components), which include both formal and informal rules that govern the physical form and the use of schoolyards. Formal rules include written rules that are concerned with the design and function of the schoolyards, such as written signs governing the users of the schoolyards and building codes and regulations. Informal rules include rules that govern students' behaviour, such as religious, society and schools' restrictions.
For this study, students' needs are classified into two groups (Figure 2 ):
• Educational needs: students' needs, which are relevant to curricular activities.
• Non-Educational: students' needs which are relevant to non-curricular activities.
To investigate the relationship between students' needs in relation to gender and the physical form of schoolyards, the study focuses on investigating different components of the physical form of the selected schoolyards and the needs to which these components are relevant.
Data Collection Methods
In order to gather the required data, observations, interviews, mental maps drawings and questionnaires were used, which provided the principal source of data. 
Students' needs

289
Observations Direct observations were carried out to examine how students' gender influences their needs. The observations were conducted by the researchers and another trained observer in different governmental secondary schools in the northern, middle and eastern parts of Palestine in both cities and villages. The observed students were both males and females in the grades 11 and 12, since gender differences appear clearly in this age of students in the Palestinian society. The observations started with conducting a field survey of different female, male and educated governmental secondary schools by the researchers. In each school, the observations covered design, use and rules components. The main technique used in these observations was to take photos and written notes. The collected data from the observations was categorized into three main groups according to the established component type (design, use and rules), and then were matched with the relevant students' need (educational and non-educational).
Interviews
Interviews were conducted with decision makers who are responsible for shaping the physical form of schoolyards. Mainly the planners and architects in the Palestinian Ministry of Education and Higher Education, who are responsible for design of schools and physical layouts of schoolyards in Palestine, and the principals of the selected schools, who are responsible for creation of many design elements and rules in schoolyards. These interviews were conducted for the following purposes:
• To increase the validity of the study as interviewees reflected the perspectives of people relevant to physical form of schoolyards and gender; • To develop concepts related to gender differences in students' needs and to provide in depth explanations for the results.
The main objective of the interviews with planners and architects is to understand how planners and architects in MOEHE consider gender issues. Moreover, to understand the factors that influence the planners and architects in design and planning of schoolyards in general. The main objective of the interviews with principals is to understand how gender issues influence their decisions about the changes in the physical form of their schools yards. In addition, these interviews helped to understand how the curriculum is influenced by gender.
Mental maps drawings
The mental mapping method was conducted to explore gender differences in the students' perception of their schoolyards. In each selected school, ten male and ten female students were asked to draw how they would like to see their schoolyards. The drawings of male students were analysed to see the shared elements, which appear in these drawings. In a similar way, the drawings of female students were analysed. Then a comparison between the elements in each group was conducted to find out the gender differences.
Questionnaire
The questionnaire was conducted to examine the relationship between physical form of schoolyards and students' needs in relation to gender and how these needs are influenced 
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by the location of school (city and village). The main focus in the questionnaire was on students' opinion towards different needs' components in schoolyards, an element which cannot be ascertained from observations. The questionnaire consisted of two sections: the first section consisted of personal data about student gender, grade and school location. The second section consisted of 3 domains and 35 items to explore the relationship between students' needs and schoolyards' components in relation to gender. The three domains were as follows:
• Use of schoolyard for both curricular and non-curricular activities;
• Rules, which govern the use and the design of schoolyard;
• Design of schoolyard.
The questionnaire was distributed in the first scholastic semester in the year 2012-2013. Every student was asked to fill the questionnaire. The researchers collected the questionnaires from each district in West Bank. In order to analyse the questionnaire results the following statistics were used:
• Frequencies and percentages to present study variables;
• Correlation coefficient to examine how the main components of schoolyards' physical form (design, use and rules) are relevant to gender; • Chi-Square test is used to examine the relationship between the subcomponents of each main component (design, use and rules) and gender.
A total of 42,191 students at grades 11 & 12 in the governmental schools of West Bank, for the scholastic year 2012/ 2013 was chosen. Table 1 shows the distribution of the study population due to district, grade and gender variables. A stratified random sample was chosen for the purpose of this study. The sample consisted of 1470 from the whole population, each district was presented proportionally to its size of students. Tables 2-4 below indicate the sample distribution in accordance with the three independent variables: Gender, Grade and School location. 
RESULTS
The implemented methods (observations, interviews, mental maps, and questionnaire) provided sufficient data regarding students' needs, particularly their interrelation to the three components of the schoolyard physical form (design, use, and rules).
Results of the Observations
Gender and design components of schoolyards
Results of the observations showed that girls' schoolyards are mainly located inside or close to the residential neighbourhood, meanwhile boys and educated schoolyards are mostly located outside the residential neighbourhoods. The gates of girls' schoolyards are less transparent than the gates of boys and educated schoolyards (Figure 3a, b) . Walls usually surround boys, girls and educated schoolyards; however, walls are higher in the girls' schoolyards than in the boys and educated schoolyards (Figure 3c, d ). There are differences between elements of boys, educated and girls' schoolyards. For example, boys and educated schoolyards are always provided with football playgrounds, while the girls' schoolyards are not. More colours are used in girls' schoolyards than in boys and educated schoolyards. Girls' schoolyards contain more seating and shading elements than boys' schoolyard. As well gardens and plants are more evident in girls' schoolyards than in boys and educated schoolyards (Figure 3e , f). 
Gender and use components of schoolyards
Results of the observations showed that there are differences in the behaviour of male and female students in the schoolyards. For example, female use their yards for walking and sitting activities more than running and playing as males often do (Figure 4a, b) . Male students use their schoolyards for curricular and cultural activities more than female students do (Figure 4c, d ). 
Gender and rules components of schoolyards
Results of the observations showed that a written sign is fixed above the gate of schoolyard to indicate whether it is a girls, boys, or educated school ( Figure. 5a, b, c, d ). Physical conditions of females' schoolyard are better than in males' schoolyards. Female students behave in their schoolyards more quietly than male students do in their schoolyards. In educated schools, mainly males (Figure 5d ) use the yards. Maintenance and physical conditions of females' schoolyard are better than in males' and educated schoolyards. Based on the results of the observations, the physical form (design, use and rules components) of boys' schoolyards is different from physical form of girls' schoolyards, which indicates gender differences in the students' needs.
Results of the Interviews with Decision Makers
Interviews with planners and architects in the MOEHE showed that although nothing is mentioned about differences in design according to gender in the design regulations and codes, they consider the following measures when designing boys' and girls' schools:
• Location of girls' schools is mostly chosen close to residences and faraway from boys' schools; • Girls' schools are always differentiated from male and educated schools using written signs above the main gates of schools; • Surrounding walls in girls' schoolyards are higher than boys' and educated schoolyards; • Gates of boys' and educated schoolyards are more transparent than gates of girls' schoolyards; • Light colors are used in painting girls' schools, while dark colors are used in painting boys' and educated schoolyards.
Based on the above-mentioned results, it is found that the gender issues are considered informally (culturally) in the schoolyards' physical form.
Interviews with the principals of the selected schools showed that they are responsible for maintaining the physical form of schoolyards and providing design elements in schoolyards (seats, shading elements, plants, playing areas). The interviews results show the following:
• In girls' schools, the principals are females and usually focus on maintaining the physical form of the schoolyards more than in boys' and educated schools where the principals are males; • In girls' schools, the principals focus on planting flowers and gardens, while in the males' and educated schools, the principals focus on planting long trees.
Based on the results, the female and male principals think about their schoolyards differently, which influences the physical form of the schoolyards.
Results of Mental Maps Drawings: Male's and Female's Perception of Schoolyards
The mental maps showed that there are more colours and details in the female students' drawings. In addition, badminton playground appears in most of females' drawings, meanwhile football playground appears in most of the males' drawings ( Figure. Based on the above results, it seems that female students think about their schoolyards in a different way from male students, which indicates that female students' needs are different from male students' needs. 
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Results of the Questionnaire
The questionnaire results showed that there is a significant positive relationship between design components and gender and non-curricular components and gender (Table 5) . Moreover, there is a significant negative relationship between use component and gender. For in depth investigations, the relationship between the subcomponents of each main component (design, use and rules) and gender was tested using Chi-square as in Tables 6,  7 , and 8. Table 6 below shows that differences between male and female schoolyards' design are mainly in plantings, playgrounds, shading elements, water sources, colours and location of schoolyards as follows:
• Plantings: male students prefer to have long trees in their yards more than female students.
• Playgrounds: male students are more concerned about playgrounds in their schoolyards. They prefer to have football playground in their schoolyards meanwhile female students prefer to have badminton playground in their schoolyards.
• Shading elements: male students do not care about shading elements in their schoolyards more than female students. • Water elements: female students care about water elements in their schoolyards more than male students. • Colors: female students prefer to have light colors in their schoolyards more than male students. • Location of schoolyards: female students prefer to have their schoolyards far away from the streets more than male students.
Regarding the relation between the use components and gender, Table 7 .1 shows the relation between the curriculum activities and gender. The results revealed that males and females realized their schoolyards differently, which indicates that male and female students use their schoolyards for curriculum activities in different ways. Table 8 shows that restrictions on females' use of their schoolyards are more than on males' use of their schoolyards, particularly concerning P.E activities and using specific areas of the schoolyards. Table 9 explains the relationship between schoolyards' components, gender and location. It shows that relationship between design components of schoolyards and gender is not influenced by location (city, village), meanwhile there are negative significant relationships between use and rules components in the village. Table 9 : The relation between gender, location, design, use and rules in schoolyard (Source: Authors).
DISCUSSION
In general, the results of this study showed that the components of the physical form of schoolyards (design, use and rules) are influenced by gender. Results of the observations revealed that the components of the physical form in males' schoolyards are different from females' schoolyards ( Figures 3, 4, 5 ). In addition, results of the questionnaire showed that there is a relationship between design, use and rules components of the physical form of schoolyards and the gender differences, which means that all the components, particularly the design components, are relevant to gender (Tables 5, 6, 7, 8) . The fact that gender issues are relevant to the physical form of schoolyards is influenced by the gender differences in needs between students (based on Greed, 2005; Polk,2003; Bunston and Breton,1992; Franck and Paxon,1989; Mozingo,1989) , taking into consideration the interrelation between components of the needs and schoolyards' physical form (AlBishawi&Ghadban, 2011).
The results also showed that the components of the schoolyards are influenced by gender in different levels. For example, design components are more relevant to gender than use components, and both of them are more relevant to gender than the rules components (Table 5 ). This can be explained in light of the interrelation between the components of the students' needs (educational and non-educational) and the components of the physical form of schoolyards. For example, students' needs can be achieved through one of these components, or two of them, or all of them. Observations and interviews with principals showed that when design components of a schoolyard do not comply with a certain educational or non-educational need, the students would either avoid using the schoolyard for the activities related to this need or would try to adapt themselves in order to cope with the situation. This will affect the quality of their learning environment negatively. However, when design components comply with gender differences in the students' needs, both male and female students will have equal access to their schoolyards and will be able to use their yards comfortably and without restrictions. The design components significant relation to gender is related to the role of design in fulfilling the students' needs (Table 5 ). In addition, design components are more relevant to gender than other components due to differences in the way male and female students perceive their schoolyards (Moore, 1983) . These differences between male and female students in perceiving the design components are Regarding gender differences in the students' educational needs and the physical form of schoolyards, the results of this study showed that the relationship between gender and curricular activities, which reflect the educational needs, is not significant ( Table 5 ). The reason for these results is the Palestinian fixed curriculum. Based on the interviews with schools' principals, the curricular activities are fixed and cannot be adjusted to fit the gender differences, except physical education and elective courses. However, deep analyses of the results showed that there are design, use and rules components of the physical form of schoolyards, which are influenced by gender differences. Results of the observations and the mental maps revealed that football playground is more relevant to males' schoolyards than females' schoolyards; meanwhile badminton playground is more relevant to females' schoolyards than males' schoolyards (Figure 6b, 6c) . These results are related to gender differences in the curriculum concerning physical education. Based on the interviews with principals, girls' schools focus on volleyball and badminton, while boys' schools focus on football due to informal rules related to social traditions, rather than formal instructions from MOEHE. These informal rules concerning gender and sport practices influenced the curricular activities concerning physical education and caused the football playground to be a main design component of males' schoolyard while badminton playground to be a main design component of females' schoolyards.
In addition, results of the observations and the questionnaire showed that male students use their schoolyards for curricular activities more often than female students (Table 7 .1, Figure  4 ). Although the reason for these results could be because design components of schoolyards do not comply enough with females' needs, these results are also related to gender differences in the curriculum, particularly concerning the elective courses. The interviews with principals showed that elective courses for girls are in economy and housekeeping, which require indoor spaces, while elective courses for boys are in environment and agriculture, which require outdoor spaces. However, the interviewed principals explained that girls' schools focus on economy and housekeeping courses due to the formal rules imposed on the curriculum by the MOEHE.
Regarding gender differences in the students' non-educational needs and physical form of schoolyards, results of this study showed that the relationship between gender and noncurricular activities, which reflect non-educational needs, is significant (Table 5 ). This indicates that there is an influence of gender on fulfilling these needs. These results are related to the importance of non-educational needs as they reflect the social and cultural life of students. Therefore, the rules, which govern these needs, are mainly informal rules.
Results of the observations showed how students behave informally to achieve these needs and the interviews with principals of schools and planners in the MOEHE revealed how they informally consider these needs in their decisions about schoolyards. In general, the results showed that design, use and rules components of the physical form of schoolyards are influenced by gender differences in the non-curricular activities (social and recreational).
Considering the design components, results of observations revealed that design components of females' schoolyards (location, walls, and gates) made them more isolated from the surrounding environment than the males' schoolyards (Figure 3 ). The observations showed that females usually use the shaded and covered areas or areas near walls for the non-curricular activities, while males practice non-curricular activities in open areas inside schoolyards (Figure 4a, 4b) . In addition, formal and informal rules restrict the access to females' schoolyards more than males' schoolyards ( Figure 5 ). These results are related to the cultural need for females' privacy, which is based on the culture of gender separation in Islamic culture which is dominant in Palestine and other Middle-Eastern contexts (based on Al-Bishawi, 2008; Kenzari and Elsheshtawy, 2003; Abu-Lughod, 1987; Hakim, 1986; Akber, 1986) . This need caused the separation between males and females in schools and influenced different components of schoolyards' physical form in boys and girls schools.
Interviews with principals and planners showed that choosing the location of females' schools close to residential neighbourhoods and faraway from males' schools as much as possible, increasing the height of surrounding walls and decreasing the transparency of gates in females' schoolyards are affecting the females' exposure to surrounding environment. Using the covered and shaded areas in schoolyards also contribute to females' protection from the surrounding environment. The written signs, which are fixed above the gates of schools control visitors' access to these schools. For example, female visitors do not need permission to enter the girls' schools, while male visitors do and vice versa 3 . The principals and planners confirmed this during the interviews. In addition, results of the questionnaire showed that female students do not prefer to have playgrounds in their schoolyards and do not like to have their schoolyards opened to the streets as male students do (Table 6) .
Results of the observations showed that female students use their schoolyards for sitting, walking and gathering activities more than playing activities as male students do (Figure 4a,  4b) . This was reflected in the design components of schoolyards where shaded and sitting elements were more often created in females' schoolyards than in males' schoolyards (Figure 3e, 3f) . Also, the mental maps showed that the female students focused on green areas and plants and male students focused on playgrounds which reflects the difference in perception of the schoolyards between them (Figure 6a, 6b) . These results concerning the differences in the perception between males and females can be seen as related to gender differences in their social needs, particularly concerning socialization and comfort (KGSt, 2004; Tessin, 2005; Klaphake et al., 2005) .
Regarding informal rules, gender differences in students' needs and physical form of schoolyards, although planners and principals of schools consider students' needs according to gender informally, results of this study showed that these needs are met partially in schoolyards. This influenced negatively the use, the aesthetic quality, the connotation and integrity of schoolyards. Results of observations and interviews showed that in the schoolyards which do not comply with females' privacy need, female students are obliged to wear their veils during physical education courses or are not allowed to reach specific areas of the schoolyards which are in visual contact with the neighbouring buildings. In addition, in the case of educated schools, male students mainly use the schoolyards for curricular and non-curricular activities. Meanwhile, female students stay inside classrooms and are deprived from their right to use their schoolyards, which influence the quality of education in these schools and contradicts with principles of democracy and equity between males and females in using schoolyards (Aslaksen et al, 1997) . In addition, the observations and interviews showed that in many cases the height of walls surrounding the schoolyards, particularly in female schools, has been increased by using metallic or textile materials to fit the females' privacy need, which caused degradation in the aesthetic quality of these schoolyards.
Observations and interviews with principals of selected schools showed that gender influenced their decisions about physical form of schoolyards in different ways depending on their preferences rather than students' preferences, which influenced the connotation and integrity of schoolyards. Therefore, the physical form of females' schoolyards differs from one school to another, particularly concerning elements of the schoolyards (plantings, seats, shading elements, playing areas…etc.). Also, in some cases, gender influence was not considered in the physical form of schoolyards, which influenced negatively students' use of schoolyards. This was evident in the negative relationship between use components and gender (Table 5) .
Regarding the location of schoolyards and students' needs, results of this study showed that design components of schoolyards and gender are not influenced by location (city, village) ( Table 9 ). This indicates that design components are similarly relevant to gender in both villages and cities.
The results also showed that there are no significant relationship between use and rules components in the village. Based on observations and interviews with principals, these results are related to the location of schoolyards in villages, where the schoolyards are located faraway from houses, mainly at the entrances of villages or along the main streets. Therefore, the schoolyards are not exposed to the surroundings, which allow female students to use their schoolyards more comfortably than female students in cities where apartment buildings and houses surround schoolyards.
CONCLUSION
This study provides us with important findings to answer the major question of this research concerning the relationship between gender, students' needs and physical form of schoolyards in Palestine, as being a Middle Eastern country.
Most scholars who investigated the relationship between students' needs and the physical of schoolyards in different contexts do not explain how students' needs influence the physical form of schoolyards based on gender. The scholars focus on students' needs in general, both educational and non-educational needs, and how these needs influence the physical form of schoolyards without considering gender issues (Waite, 2011; Wagner & Gordon, 2010; Danks, 2010; New Jersey School Outdoor Area Working Group, 2007) . The result of this study showed that there is a relationship between gender, students' needs and physical form of schoolyards. The results showed that gender influenced different components of schoolyards' physical form, which are interrelated with components of both educational and non-educational needs of students.
There are differences between design, use and rules components of females' schoolyards and those of males' schoolyards. These differences are due to differences between the needs of female and male students in schoolyards. Therefore, components of schoolyards should support different needs of both male and female students.
Male and female students and principals think differently about their schoolyards. As well, male and female students use their schoolyards differently. This means that planners should not treat females 'schoolyards in the same way as males' schoolyards, in order to make sure that the females' needs are considered and reflected in the physical environment of their schoolyards.
Gender issues indirectly influenced the decision-making process concerning schoolyards' design. Results of this study showed that the students' needs according to gender are met partially and differently in schoolyards. This influenced the aesthetic quality, the connotation of the schoolyards, and caused an ineffective use of schoolyards. Including gender issues in the formal rules, which govern the design and development of schoolyards in Middle-Eastern cities, can help in providing schoolyards that meet needs of both male and female students and improving learning environment.
Results of this study showed that components of the physical form of schoolyards (design, use and rules) are influenced by gender. Results of the observations showed that there are differences between components of the physical form of male's schoolyards and the physical form of females' schoolyards ( Figures 3, 4, 5 ). In addition, results of the questionnaire showed that there is a relationship between design, use and rules components of schoolyards and gender indicating that all the components, particularly the design components, are relevant to gender (tables, 6, 7, 8) .
The fact that gender issues are relevant to the physical form of schoolyards is seen as related to differences between the needs of male and female students (based on Greed, 2005; Polk, 2003; Bunston and Breton, 1992; Franck and Paxon, 1989; Mozingo,1989) , taking into consideration the interrelation between components of the needs and schoolyards' physical form (Al-Bishawi & Ghadban, 2011) .
